INTRODUCTION

35
The spatial distribution of mRNAs contributes to the compartmentalized organization of the cell and is 36 required for maintaining cellular asymmetry, proper embryonic development and neuronal function 1 .
37
Localized mRNAs contain cis-acting regions, termed zipcodes or localization elements that constitute . One of the best-studied localized mRNAs is β-actin that encodes the β isoform of 45 the cytoskeleton protein actin 7, 8, 9 . β-actin mRNA is localized to the leading edge of migrating 46 fibroblasts 10 where its local translation critically contributes to the migrating behavior of this cell type 7 .
47
In mouse 10 and Xenopus 11 neurons, β-actin mRNA is transported to the growth cone during axonal 48 extension and its deposition and local translation is highly regulated by external cues. In addition,
49
translation of this mRNA in dendritic spines is involved in re-shaping the postsynaptic site of 50 synapses 12 . A well-defined localization element is located in the proximal region of the β-actin 3' 51 3 untranslated region (3'-UTR) 13 . This cis-acting signal is recognized by the zipcode-binding protein 52 ZBP1 14 , an RBP of the conserved VICKZ RNA-binding protein family 15 . ZBP1 (also called IGF2BP1 or 53
IMP1) interacts with the zipcode via two K-homology (KH) RNA-binding domains and is required for
54
RNA localization in fibroblasts and neurons 16 . In addition, it controls translation of β-actin by blocking 55 the assembly of ribosomes at the start codon 17 . IGF2BP1 appears to act as key RBP in β-actin mRNA 56 distribution but several other proteins have been involved in β-actin mRNA localization, although their 57 molecular function is less clear.
58
To fully understand mRNA localization and its regulation, it is important to know the proteins binding 
89
Tethering a biotin ligase to the 3'-UTR of β-actin mRNA
90
To tether BirA* to the 3'-UTR of β-actin mRNA (Figure 1a) , we stably expressed a fusion of the MS2 Figure S3b) . This situation gives us an opportunity to biotinylate proteins that
128
are associated with localizing β-actin mRNA during the required 6-hour labelling window.
129
To determine and compare the β-actin associated proteomes in uninduced and serum-induced MEFs, 
137
We furthermore calculated the Spearman correlation between all sample types and replicates, which , were also found to be enriched in MEFs
274
expressing β-actin-MBS compared to control MEFs, although with lower significance (p-value < 0.1).
275
We also analyzed our dataset for motor proteins involved in mRNA transport. Neither 
283
Overall, the cluster analysis shows that the majority of previously identified β-actin 
343
For biotinylation after serum induction, cells were starved for 24 hrs as described in supplementary 344 methods and induced with 10% serum containing media containing 50 µM biotin for at least for 6 hrs 345 to 24 hrs. Samples were processed for mass spectrometric analysis as described in Supplementary
346
Methods.
348
Microscopy and object-based colocalization analysis: Cells were imaged with a Zeiss 
576
(c) serum-induced MEFs compared to uninduced MEFs.
577
In the volcano plots, the X-axis represents log2 fold change in protein abundance and the Y-axis represents the - 
